An experiment has been perflwmed to investigate the far-field hover acoustic characteristics of the XV-15 aircraft with advanced technology blades (ATB). An extensive, high-quality, far-field acoustics data hase _'as obtained fiw a rotor lip speed range of 645-771 fl/s. A 12-micruphune, 500-ft radius semicircular array combined with two aircraft headings provided acoustic data over the full 360-deg azimuth about the aircraft with a resolution of 15 deg. Altitude variations provided data from near in-plane to 45 deg belnw the rotor tip path plane. Acoustic directivity characteristics in the lower hemisphere are explored through pressure time histories, narrow-band spectra, and contour plots. I)irectivity patterns were found to vary greatly with azimuth augle, especially in the fiwward quadrants. Sharp positive pressure pulses typical of blade-vortex interactions were fimnd to propagate aft of the aircraft and were most intense at 45 deg below the rotor plane. Modes! oxerall sound pressure levels were measured near in-plane indicating that thickness mfise is nnt a major prublenl flw this aircraft when operating in the hover mode with ATB. Rotor tip speed reductions reduced the a_erage overall sound pressure level IdB tl).(l(HI2 dyne/era-')] by nearly 8 dB in-plane, and by ahnusl 5 dB at 12.6 deg belnw the rutnr plane.
Meteorological Instrumentation
Two data systems were used to acquire weather infl)rmation: 1) a weather balloon system and 2) a weather profiler system.
The weather balloon system, located approximately 1400 ft SSW of the hover point (sec Fig. 3 \\ da ,v., r---7 Field, CA.
the fiehJ each day before and after flight testing for sound level calibration. 
Results and Discussion
Acoustic data were obtained on 3 consecutive days between the hours of 0700 (dawn) and 0;400, due to the optimal (minimum) wind conditions which typically occur at this time of day. Soon after dawn the winds generally increase due to the temperature reversion which develops as the sun heats the ground.
During this test program, the winds were generally less than 2 mph :it ground level and increased to 5 mph tit 5()()-ft altitude.
Above 500 ft, the winds increased to as much as 20 mph at I(R){l-ft altitude. 
Acoustic Characteristics
Pressure time histories and narrow-band spectra about the aircraft longitudinal or roll axis at • -9(1 and 27(I deg fi)r a rotor tip speed of 771 ftts and a gross weight range of 13,000-13,5011 lb are presented in Fig. 7 . All data were corrected to a 715-ft distance (assuming spherical spreading), which is the distance from the aircraft to the microphone array for the 5(M)-ft altitude runs. Data are presented at 1.6, 7. I, 12.6, 23.0, and 45.7 deg below the rotor tip path plane.
The pressure time histories of Fig. 7a present 120 ms of data, or slightly more than one rotor revolution.
The pressure time histories on either side of the aircraft are very similar in waveform and magnitude.
The effect of changes in the relative phase angles of the acoustic signals for the two rotor systems with altitude due to changes in the rell,tive rotor-to-microphone distances is evident in the waveforms as the two signals combine constructively and destructively (i.e., 6 humps at 0 -7.1 deg, 3 humps at O = 23 deg). The narrow-band spectra presented in Fig. 7b show a Figure 9a shows that, acoustically, there is nothing of special interest occt, rring at 0 -1.6 deg for any azimuth _,ngle. At 0 -12.6 deg, however, Fig. 9b shows that the blade-w+rtex interaction (BVI) type interactions that ,,','ere seen in Fig. 8 at xl" -0 deg arc beginning to occur in the rear quadrants from 'P 3110 to 45 deg. BVI is much more intense in the data at # -45.7 deg from W = 270 to 75 deg (Fig,  9c) All data were corrected to a range of 715 ft and tile resulting spherical surfacc was mapped onto the disk of the figure. A simple [incar intcrpolation was used between nle;.tstlremcnt h)cati(ms. deg between 40-45 deg below the rotor plane. Overall levels in the rear quadrants were higher than in the forward quadrants, probably due to the interaction of the rotors with the turbulent fountain flow. Minimum OASPLs of less than 90 dB occurred in much of the front quadrants and in a small pocket to the starboard side of the aircraft at g-' = 75 deg between 10-15 deg below the rotor plane. The modest noise levels which propagate from the aircraft near in-phme indicate that thickness noise, which can dominate in-plane noise levels, is not a major contributor to the overall noise levels emitted by this aircraft when operating in hover. The lower hemispherical contour plot of the fundamental BPF presented in Fig. 11 shows similar trends as were seen for the OASPL of Fig. 10 , with the exception that the sound pressure levels are reduced and the area of high levels aft of and near 45 deg beneath the rotor does not exist. The max- 
Effects of Rotor Tip Speed
The effects of rotor tip speed on the OASPL and the SPL of the fundamental BPF and the first two harmonics are presented as functions of azimuth angle in Fig. 12 for O -1.6 deg, and in Fig. 13 for # -12.6 deg. The rotor tip speed range was 645-771 ft/s. The data of this figure have not heen corrected to a constant source-to-microphone range. The average SPLs presented in these figures are the mean levels for the 24 azimuth angle measurement locations at each rotor tip speed. Figure  12a shows that, at 0 = Fig. 12d exhibit significantly higher levels on the starboard side of the aircraft compared to the port side,
The level and shape of the directivity patterns for the OASPL at 0 = 12.6 deg (Fig. 13a) change less with rotor tip speed than was seen at 0 = t.6 deg (Fig. 12a) 
